We show how multiple intersections of Brownian Motion can be expressed in terms of generalized white noise functionals. We also calculate the kernels of their chaos expansions and discuss their L 2 properties:
Introduction
The intersections of the Wiener process have been under study (at least) since 1940 10] . In 1957 Dvoretzky et. al. 3] proved that, with probability one, Brownian paths in three dimensional space have no triple points; in 1978 Wolpert, 15] studied some intersection properties of independent Wiener processes in the plane (e.g., the dimension of the set of intersections). He also constructed a functional that measured the extent to which the trajectories of k processes intersect. In 12] Rosen gave a generalization of Varadhan's formula for n = 2, presenting a simple prescription for renormalizing the local time for n-fold intersections of planar Brownian motion. He also presented a new proof for the joint continuity of the renormalized local time. In the same year (1986) Le Gall 9] approximated the intersections of Brownian motions by the intersections of Wiener sausages and used this approximation to prove Taylor's conjecture related to the Hausdor measure of the set of multiple points of planar Brownian motions. Dynkin, 4] , in 1988 made a study of a class of random elds associated with multiple points of a random walk in the plane. Shieh, 13] , used Hida's theory 6] of generalized Brownian functionals to establish a stochastic integral formula concerning the multiple intersection local times of planar Brownian motion. Within the same framework de Faria et. al. 2] calculated the chaos -or multiple Wiener integral -expansion for a regularized form of the local time of simple self intersections of d-dimensional Brownian motion. H. Watanabe 14] has shown that as d increases, successive truncations (omission of lowest order chaos) of the expansion are su cient to ensure that the truncated local time is a generalized functional of Brownian motion. In 2] one nds as well its limiting form as the regularization is removed. The e ectiveness of these truncations comes from the fact that the kernel functions of increasing order are less and less singular in the L 1 sense. On the other hand, if one studies the weak limit of the suitably regularized local time, as in 16] 1], one nds 1] that (in the L 2 sense) all kernels are equally singular and contribute to the limit.
Here we study the corresponding expression for intersections of higher order k. For arbitrary dimension d and order of intersections k we determine the number r = r(k; d) of truncations su cient to obtain a generalized functional of Brownian motion and calculate the kernels of the chaos expansion. We further show the L 2 property for all kernels in dimension one and two; multiplicative renormalization in higher dimensions will be studied elsewhere 5]. The multilinear expansion of S( )
Notation and Background from
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The S-transforms of generalized functionals are U-functionals in the sense of the following 1. G is a U-functional.
G is the S-transform of a generalized functional 2 (S) :
For a proof in the framework of general Gaussian spaces see 7] where one also nds the following corollaries which we shall use below. The rst one concerns the convergence of sequences: Corollary 2.4. Let ( ; B; m) be a measure space, and a mapping de ned on with values in (S) . We assume that the S-transform of 1. is an m-measurable function of for any test function vector f 2 S(R; R d );
2. obeys a U-functional estimate
for some xed continuous quadratic form B and for C 1 We restrict ourselves to the study of triple points (m = 3) to limit the notational e ort. It will turn out that all these kernel functions can be given in terms o certain functions of just four variables which we shall introduce now to prepare the main result below.
De nition 4. The integral de ning g may be evaluated in terms of hypergeometric functions but the following estimate seems to be more useful. 
